Background: Most studies about informant agreements on adolescents' emotional and behavioral problems have been conducted in Western countries, but this subject has not been well researched in China. The aim of this study was to evaluate the pattern of parent-adolescent agreement on adolescents' problems and its associated factors among school-age adolescents in China. Methods: This cross-sectional study was conducted in November and December of 2010. A questionnaire including the Child Behavior Checklist (CBCL), the Youth Self-Report (YSR), the Family Environment Scale (FES) and the characteristics of the child (age and gender), parents (parent-adolescent relationship and parental expectations) and family (family structure, negative life events) was distributed to our study population. A total of 2,199 Chinese adolescents (aged 11-18) from 15 public schools in Liaoning Province, who completed the questionnaire, became our final participants. Pearson's correlation coefficient was used to assess parent-adolescent agreement, and linear regression analysis was used to explore the associated factors of parent-adolescent discrepancies on emotional and behavioral problems.
Background
Adolescence is a critical developmental period for emotional and behavioral problems [1] . The World Health Organization states that emotional and behavioral problems in adolescence are an increasing public health concern [2] . Information on adolescents' problems can be obtained from different informants, including parents and adolescents themselves, and from Achenbach's series scales, which are widely used around the world when assessing problems in children and adolescents [3, 4] . Achenbach's scales include the Child Behavior Checklist (CBCL), which is completed by parents or teachers [5] , and the Youth Self-Report (YSR), which is completed by adolescents themselves [6] to assess emotional and behavioral problems in youth aged 11-18 years. Parents are important informants on their children's behavioral problems. However, it is unclear the extent to which parents are aware of their children's diverse behaviors or have the same threshold as their children when rating emotional and behavioral problems [7] . Achenbach suggested that it was necessary to preserve the contributions of different informants and found that different informants reported different levels of problems for adolescents [8] . Therefore, information from both parents and adolescents is needed to obtain a comprehensive assessment of emotional and behavioral problems among adolescents. In China, the parent report is in common use but the adolescent self-report is rarely used. Few studies have collected information from both groups of informants in one survey.
Many investigators have shown specific interest in parent-child agreement on adolescents' emotional and behavioral problems using Achenbach's scales. Most studies found poor to low CBCL-YSR agreements on Total Problems and Internalizing and Externalizing scales (r range of 0.2-0.4) [3, 9, 10] , and a few studies found moderate to high agreements (r range of 0.5-0.7) [4, 11] . A study reviewing cross-informant agreement between parent-reported and adolescent self-reported problems in 25 societies has found that the correlation varied with an r value of 0.27 to 0.65 [12] . The 2013 report by Rescorla et al. of CBCL-YSR cross-informant agreement findings in 25 societies included a large Chinese sample drawn from Wang et al. (2005) [12, 13] . As Rescorla et al. reported, the mean cross-informant r averaged across 17 scales was. 46 for China [12] . Wang had previously reported correlations ranging from 0.35-0.60 for the same sample (plus 400 dyads excluded from the Rescorla et al. study because of selection criteria) [13] . In addition, it was reported that adolescents reported higher levels of problems than their parents in general population-based studies [12] [13] [14] [15] , while a reverse pattern occurred in clinical samples [3, 9, 16, 17] .
Many studies have examined factors that might influence the level of agreement across informants. Since this study mainly assessed the agreement between parents and self-reports, we wanted to focus on the effects of parental and family factors as well as adolescent characteristics. It has been well established in the literature that both parent and child characteristics were likely to contribute to discrepancies among informants [18] [19] [20] [21] . One study found that parents agreed more about the problems of girls than those of boys [7] , and conflicting evidence existed regarding the direction of the age effect on informant agreements [10, 22, 23] . It was reported that the quality of the parent-child relationship could also influence the disagreement between parents and their children [19] . One study also found that parental factors correlated with informant disagreements about the level of adolescents' problems. This was not only because those parents provided an accurate description of increased behavior problems occurring in the home, but also because different parental functions can themselves influence children's behavior and emotions [21] . One previous study examined negative life events and found that they could have a negative impact on parents' estimate of children's problem behaviors [24] . No study took the effect of family environment on the discrepancies into account. It is widely accepted that the family environment has a direct and major influence on adolescents' behavior [25, 26] . Previous studies have concluded that adolescents' emotional and behavioral problems were consistently related to low levels of family cohesion and high levels of conflict [26, 27] . China has the largest adolescent population in the world (283 million adolescents according to the China Yearbook). With the dramatic socioeconomic changes and the increasing social contradictions of the last 30 years, the Chinese family environment has changed dramatically [28] . The Chinese family is confronted with the difficulties of merging traditional ideas (e.g. strict and authoritative) and modern styles (e.g. warm and autonomous) [29] . It has been reported that Chinese adolescents are striving for autonomy from their parents and beginning to view them more as friends [30] . Furthermore, after the implementation of the "One Child Policy" in the 1970s [31] , Chinese families have paid more attention to child rearing. All of these changes may have a positive or negative impact on adolescents, especially as Eastern culture requires Chinese adolescents to spend most of their time with their family, whereas adolescents in Western cultures spend more time with their peers [4] . Therefore, Chinese parents may be more familiar with their children and the family environment may greatly influence the understanding parents and adolescents have about adolescents' problems. Unfortunately, few studies have explored parentadolescent agreement in China and the associated factors have never involved the family environment. Only one study among Chinese adolescents reported a mean CBCL-YSR correlation of 0.46, which was above the average level among 25 societies when ranked according to the mean cross-informant r value in the summarized findings from the Rescorla study [12] . This study hypothesized that parent-adolescent agreement on adolescents' emotional and behavioral problems might be moderate, and there would be more parent-adolescent discrepancies when adolescents are in undesirable family environments because these adolescents would be more likely to keep their thoughts from their parents.
The aims of the present study were to: (1) explore the pattern of agreement between parents and adolescents on emotional and behavioral problems with large and representative samples of Chinese adolescents using the CBCL and YSR; and (2) estimate factors associated with informant discrepancies, including the characteristics of the child (age, gender), the parents (parent-child relationship and parental expectations) and families (family structure, negative life events and family environment) to provide evidence about the importance of obtaining reports from multiple informants.
Methods

Data collection and sample
This study was conducted in Liaoning Province, which is located in the northeast of China, during November/ December 2010. Liaoning Province has a population of 48 million and encompasses three metropolitan cities with a population of ≥1,000,000 in each; seven medium-sized cities each having a population of 500,000-1,000,000; and four small cities with a population of 200,000-500,000 each. Three cities (one metropolitan, one medium-sized, and one small) of the 14 cities were randomly selected. From these, three urban areas from each city, and two counties from the large and medium-sized cities, were randomly selected. Counties in small cities with few public schools were not included in this study. Three public schools were randomly selected from each area, including one primary school (grades 5-6) and two senior schools (grades 7-12) according to the age range (11-18 years), and two or three classes were randomly selected from each grade. Ordinarily, there were 50 students in each classroom. We randomly selected 30 students with an equal number of boys and girls aged 11-18 years from each selected class using a pre-prepared list of random numbers. A final total of 2,700 students from 15 public schools were chosen as participants. All the participants and their parents were informed about the content and the aims of this study. After obtaining written consent from the participants to conduct the survey, a questionnaire including the CBCL, YSR and questions about the child, parent and family factors was distributed to 2,700 participants. Of the 2,426 questionnaires returned 227 subjects were excluded because of incorrect information or missing data. The final study subjects consisted of 2,199 Chinese adolescents attending school (921 boys and 1,278 girls). In our population, the average age was 13.0 years old (SD = 2.3, range 11-18 years old). Of the adolescents' families, 32.3%, 47.3% and 20.4% had low, middle and high socioeconomic status (SES) respectively. In our population, SES was indicated by parents' highest education level similar to the study of Weine et al. (1995) . Education levels were divided into three groups: junior high school level, senior high school level, and college level or higher. The effective response rate was 81.4%. The procedures followed were in accordance with the ethical standards of the Committee on Human Experimentation of China Medical University.
Measures
Child Behavior Checklist (CBCL) and Youth Self-Report (YSR)
The current study used the 1991 versions of the CBCL and YSR because the Chinese 2001 versions of the instruments (on which six of the 1991 items were replaced)
were not yet widely available at the time the study was conducted. Therefore, the 1991 versions of the CBCL and YSR syndromes were used in the current study, which differs slightly from the 2001 syndromes in item composition and in names. The CBCL Parent Report Form contains 120 items assessing the emotional and behavioral problems of children 4-18 years old [5] . Each item has three response categories: (0) not true (as far as you know), (1) somewhat or sometimes true, (2) [32, 33] . The Cronbach's alpha was 0.98 for the Total Problem scale, 0.96 for the Internalizing scale and 0.95 for the Externalizing scale in this study.
The YSR [6] is used for ages 11-18 to obtain adolescents' self-reports on their own problems, and the items are worded in the first person. The YSR also includes 120 items similar to those on the CBCL and provides scores for the eight syndrome scales described above and the Total Problem, Internalizing and Externalizing scales. Only those items that CBCL and YSR had in common were used in the analyses. Previous studies supported the good reliability and validity of the Chinese YSR [33, 34] . The Cronbach's alpha was 0.96 in this study. The Cronbach's alpha was 0.92 for the Internalizing scale and 0.91 for the Externalizing scale.
Child and parent factors
Child variables included age and gender. In order to make data suitable for the variance analyses, age was used as a categorical variable in this analysis. Age was divided into an "11-14 years old" group and a "15-18 years old" group. Parent factors included the parent-adolescent relationship and parental expectations. The parent-adolescent relationship was measured by asking 'How did you experience your relationships with your parents?' with response categories: (1) very close and warm, (2) good, (3) intermediate, (4) somewhat poor, (5) poor. Parental expectations were measured by asking: 'How high are your parents' expectations for your learning performance?' using a four-point scale ranging from high to low expectations.
Family factors
Family factors included family structure, negative life events and family environment. The classification of family structure included: (1) intact family (living with both biological parents), and (2) non-intact family (living with single parent, step-parent or foster parent) [35] . Negative life events included responding 'yes' to any of the following events having occurred in the past year in participants' families: serious medical problems of the participants, suicidal/violent/criminal behavior of family members, death of extended family members, poor housing, financial problems, death in the nuclear family, theft, accident/disaster or separation from parents. Family environment was assessed using the Family Environment Scale (FES), a widely used and well-validated measure of family characteristics [36] . It has 90 true-false items and includes ten subscales: Cohesion, Expressiveness, Conflict, Independence, Achievement, Active-Recreation, Intellectual-Cultural, Moral-Religious, Organization and Control. Higher scores indicated higher levels of the measure. Seven subscales were used in this study due to the inapplicability of the three excluded subscales of Expressiveness, Independence and Moral-Religious when used in a Chinese context [37] . The Chinese version of this scale has been well documented to have acceptable reliability and validity [38, 39] . The Cronbach's alpha was 0.83 for the total score in this study and 0.42-0.81 for the seven subscales. Only two subscales' alphas of Achievement and Active-Recreation were lower than 0.70 and Active-Recreation's alpha was close to 0.7. Either the total score or the individual subscales of FES were taken to have good reliability and validity.
Statistical analysis
The correlations of the Total Problems, Internalizing and Externalizing scales between CBCL and YSR were analyzed with Pearson's correlation coefficient. Analyses of variance of repeated measures were used to test the differences between CBCL and YSR and to test the effects and interactions of gender and age on these differences. To measure the parent-adolescent discrepancies, we subtracted CBCL scores from YSR scores for the Total, Internalizing and Externalizing scores, and the absolute values were used as the outcome variables for this study. Higher scores in the absolute values indicated more discrepancies between parents and adolescents. Pearson's correlation was also used in a univariate analysis to examine the relationship between parent-adolescent discrepancies on emotional and behavioral scores and child, parent and family factors. The categorical variables of gender and family structure were performed by t-tests alone. Linear regression analysis was used to estimate the associated factors of parent-adolescent discrepancies. All variables related to parent-adolescent discrepancies in univariate analysis (P < 0.25) were entered into the model because we wanted to include as many factors as possible in the linear regression analysis. Previous studies also used the changed standard of P value from < 0.05 to < 0.25 in the statistics [40] . They were performed with SPSS for Windows (version 17.0), with a two-tailed probability value of < 0.05 considered statistically significant.
Results
The mean scores on the Total Problems, Internalizing and Externalizing scales, and correlations of the CBCL and YSR are presented in Table 1 Table 2 shows the percentages (effect sizes) of variance. The mean problem scores for YSR were significantly higher than for CBCL on the Total Problems, Internalizing and Externalizing scales. The effect sizes of interactions between the CBCL-YSR discrepancy scores and gender or age were all very small (<1).
Most adolescents (89.9%) perceived that their parents had high expectations for them, and 89.5% adolescents had good relationships with their parents. The majority (90.6%) of the adolescents were living in intact families and slightly over half (51.3%) were living in families who had experienced one or more negative life events. The results of univariate analyses between the CBCL-YSR discrepancy scores and all variables are shown in Table 3 . All indicators were significantly related to the YSR-CBCL discrepancy scores (P < 0.05) except for family structure, and control for all the scales. Parental expectations were not found to be significant for the Internalizing scale. Gender had only a small but significant effect on Total Problems (boys > girls) in CBCL-YSR discrepancy scores (P < 0.05).
The results of the linear regression analysis for discrepancies on the Total Problems, Internalizing and Externalizing scales are shown in Table 4 . Only the significant variables are presented (P < 0.05). The percentages of variance accounted for by all the associated factors were 10.8% for 
Discussion
This study estimated both the pattern of agreement between parents and adolescents on emotional and behavioral problems, and its associated factors among Chinese adolescents aged 11-18 years. A fairly large sample constituted by students from grades 5-12 of schools in each city size, including urban and rural areas in Liaoning province, was used. The effective response rate was 81.4%, which was higher than the norm of 70% for questionnaire surveys [42] . Thus, our study population was representative of the population, which increases the generalizability of our study conclusions. Our results found a high parent-adolescent agreement on emotional and behavioral problems (mean r = 0.6), which was a little higher than we had expected. There may be numerous reasons why parent-adolescent agreement was higher in our Chinese sample than in many previous samples. First, it may be because of the special pattern of family life that exists in China. Chinese families, deeply influenced by traditional culture, are regarded as the most important living environment, and adolescents depend on their parents. The relationship between parents and adolescents is closer than that in Western countries [4] . In our subjects, most adolescents (89.5%) had good parent-adolescent relationships ('very close and warm' and 'good') and most families in China have only one child (85.3% of our subjects were only children). Because of this, parents may pay more attention to their child and better understand their behavior and problems. Second, parentadolescent discrepancies may be smaller in societies where cultural values promote familism and collectivism, such as those with Confucian or Catholic traditions, than in societies that promote individualism and autonomy [12] . However, one research study reported a lower mean correlation of 0.46 between the CBCL and YSR in a sample of 1,022 participants in China [13] even though the correlation was higher than that in most other countries. This result might reflect the dramatic change of the Chinese family environment in recent decades to one where the way of rearing children has become more democratic than in the past and where the generation gap is reducing [33] . The regional difference, despite lack of supporting evidence, might also explain more or less of the different agreement levels found. As Beijing is the capital, it is one of the most developed areas of China. People might have more opportunities to be exposed to and to accept new cultural norms. Adolescents here might be more independent and less willing to be controlled by their family. Liaoning, in contrast, is located inland in the northeast and has average economic and population levels. People may have deeper traditional views and stronger orientation Cohen's (1977) standards [41] : for 1-5.9% of variance are small; 5.9-13.8% are medium, and above 13.8% are large. Less than 1% are indicated < 1. *P < 0.05, **P < 0.01, ***P < 0.001.
-Non-significant effect. Table 3 Pearson's correlation coefficients between CBCL-YSR discrepancies and related factors to familism even though westernization has also influenced their lives. Therefore, parents may be closer and more familiar with their children, and their agreement with adolescents' problems is higher than that in Beijing as a result. Further research should explore regional differences. Parent-adolescent agreement was relatively higher in our study than in other countries and in earlier Chinese research.
Our study also revealed that adolescents reported more problems than their parents on all the problems studied. Most previous studies reported consistent results in the general population [14, 15] , but contrary results occurred in the clinical sample [3, 9, 16, 17] . This might be due to various reasons. In the general population, some problems of adolescents would be hidden from their parents' view [24] . In addition, parents might conservatively assess the problems of their children because they do not expect them to be unwell, whereas in a clinical sample, parents hope for healing and therefore observe their child's emotions and behaviors closely [7] . Rescorla et al. also reported that YSR scores were higher than CBCL scores among the general population in all 25 societies [12] . The difference was the informant effect sizes (ES) of our study, which were smaller than those Rescorla et al. reported. The Cohen d values of YSR-CBCL were also quite small, according to the study of Cohen (1988) [43] . The reason for the total large ES from 25 societies in different culture was uncertain. As mentioned above, parent-adolescent discrepancies may be smaller in societies such as China, which are characterized by familism and collectivism cultural values. It is worth mentioning that, as the Rescorla (2013) study clearly indicates, the mean YSR > CBCL discrepancy fails to capture the fact that in many studies dyad CBCL scores are higher than YSR scores. This is a highly consistent finding across societies. Therefore, both parents and adolescents are needed to obtain a comprehensive picture of adolescents' mental health and it was important to obtain reports from multiple informants.
This study also contributed to understanding the associated factors of parent-adolescent discrepancies. Previous research on discrepancies had mainly focused on adolescents' age and gender [18] [19] [20] . Although the ES was small for both age and gender (<1%), our findings also found these effects, which indicated that boys had larger discrepancies than girls possibly because boys are more guarded about communicating their feelings and problems at home [7] . However, as with age, the findings were inconsistent. Some studies have reported that discrepancies decrease with increased age [10, 22] . Our study found that older adolescents had larger discrepancies than younger ones, which is consistent with other studies [23] . Perhaps as adolescents grow older, they increasingly keep their feelings and behaviors to themselves [44] . Future research is needed to explore this association. Negative life events were also found to have an impact on this discrepancy. Parents living in families encountered more life events and agreed less with their children than those in families who underwent fewer negative events. This finding was in accordance with a previous study, which reported that negative life events were associated with parents' perceptions of their children's problem behavior [24] .
An important finding of this study was that family environment had a strong effect on discrepancies in the Total Problems, Internalizing and Externalizing scales, which supported the hypothesis that there would be more parent-adolescent discrepancies when adolescents are in undesirable family environment. This was the first attempt to evaluate the influence of family environment on parent-adolescent discrepancies regarding adolescents' emotional and behavioral problems. This finding showed that parents and adolescents living in undesirable family atmosphere such as those with decreased cohesion and organization, and increased conflict tended to report more disagreement. There may be several reasons for this. Family environment may be the key factor in influencing mental health for adolescents [25, 26] . A recent study reported that family environment was related to children's behavioral self-control and emotional regulation [26] . This indicated that adolescents in better family environments might more regularly express their emotional expressions and their behavior might be more easily observed. Thus, these parents might be more familiar with their children's behaviors and emotion, and this may have contributed to less discrepancy. Moreover, family environment may have a direct impact on parent-adolescent conflicts. Some studies have found that parents and children in harmful family environments experience more divergence and conflicts. Conversely, less divergence has been found in warm and supportive families [45] . Moreover, our population had relatively higher cohesion and organization, and lower conflict than found in Western populations [36] . The reason for these differences might be that most adolescents (90.6%) in our study population lived with both parents, and this might have increased their chances of contact with their parents and established a good parent-adolescent relationship. Moreover, China has a generally collectivist culture, which might generate higher family organization in contrast with the individualism of Western societies [46] . All of these characteristics might also be the reason that our study population showed relatively higher parent-adolescent agreement. These findings suggest that high family cohesion and organization, together with low conflict, may be important targets for parents who need help in understanding more about their children. They may, therefore, provide some indication to clinicians and health care providers when considering the family environment in screening and helping the problem child.
Several limitations of the present study must be mentioned. The first limitation is the cross-sectional design. It is impossible to draw causal conclusions from information obtained in this study, and longitudinal studies should be carried out in the future to confirm these findings. Second, the informants were requested to complete the questionnaires without consulting each other. However, it may have been hard to avoid communication with each other, which might have affected informant agreement. Despite these limitations, we believe that these findings provide important information about parent-adolescent agreement on Chinese adolescents' mental health.
Conclusions
Our findings indicated important differences in patterns of agreement between Chinese adolescents and their parents with regard to the adolescent's behavioral and emotional problems relative to findings reported from Western cultures. Our study revealed that parent-adolescent agreement was greater than that in most previous studies, and adolescents reported more problems than parents. The characteristics of the adolescent, parents and families were associated with the parent-adolescent discrepancies on adolescents' emotional and behavioral problems. Family environment was a crucial factor which was not taken into account previously. These findings suggest that Chinese parents have a relatively good agreement with their children but tend to underreport their children's problems. Clinicians and health care providers should pay attention to the family environment when aiming to help adolescents with emotional or behavioral problems.
